Computer simulation of the baroregulation in response to moderate dynamic exercise.
A baroregulation model, based on a previous pulsatile non-linear multielement cardiovascular model, is extended and used to study short-term regulation mechanisms. Using this model, the responses of several cardiovascular variables to different exercise levels are simulated and compared with the experimental data reported in the literature. The impact of physiological or pathological changes on the short-term regulation of arterial pressure under the stimulus of moderate dynamic exercise is then studied. The simulation results indicate that baroreflex feedback plays a critical role in the short-term regulation of arterial pressure. When the baroreflex gain decreases to one-third of the normal value, the response of the mean arterial pressure to moderate dynamic exercise and post-exercise recovery time increases by factors of 1.7 and 2.3, respectively. Clinical data from 36 subjects (two groups: normal and hypertensive) are collected to validate the model. Computer simulations for the hypertensive group show that the elastic modulus of the arterial vessel wall is increased by 1.5 times, and peripheral resistance is increased by 1.3 times the normal value, and the baroreflex gain decreases from 0.55 (for the normal group) to 0.40. The simulation results for normal and hypertensive groups agree well with the clinical data.